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Let A be a bounded linear operator on a complex Hilbert space H with inner 
product ( , ). The numerical range of A will be denoted by W(A) = 
(z: z = (Aff), 11 f // = l} . W(A)- and i3W(A) will denote respectively the 
closure and boundary of the convex set W(A). The positive number w(A) = 
sup 1 x 1 , z E W(A) is known as the numerical radius of A. The weak con- 
vergence of vectors in H will be denoted by the sign -. 
The author proved the following (see [l, Theorem I]). 
THEOREM A. Let A be such an operator that w(A) = /I A // . If (fn> is a 
weakly conwergent sequence of unit vectors for which I(Afn, fn)l --P I/ A 11 then 
{(Afn , f,,)) does converge and the limit is attained iff + 0, i.e., if the limit is not 
attained f must be zero. 
Theorem A was later generalized by the author in his following theorem (see 
[2, Theorem 31) where the requirement w(A) = 11 A /j was dispensed with. 
THEOREM B. Let {fn} be a weakly conwergent sequence of unit vectors such 
that {(Afn ,f,J> cmvqw and Ib?fn ,fn>l -+ w(A). If the weak limit f is nonzero, 
then the limit is attained for the vector f. If the supremum is not attained then all 
such sequences must weakly tend to zero. 
The object of this note is to show that the same property of the relevant weakly 
convergent sequences hold at all points of aW(A) except where it is a straight 
line segment. In fact we prove the following proposition: 
THEOREM C. Let X E aW(A) and fn -f be a weakb convergent sequence of 
unit oectors such that (Afn , fn) + X. If 3 W(A) is not a straight line segment at h 
or if it has a conned at h, then X = (Af, f)/(f, f) if f # 0 i.e., if X $ W(A), any 
such sequence {f,,} of unit vectors must tend weakly to zero. 
Proof. Let aW(A) not be a straight line segment at X nor have a corner at h. 
Draw the normal to the curve aW(A) at that point. Take a point 6 on the inward- 
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drawn normal such that j 5 - h 1 is greater than the radius of curvature of 
BE+‘(A) at that point and the diameter of W(A). Define an operator 23 = A - 51. 
Obviously, ( h - 4 1 = w(B). Also if fn - f is a sequence of unit vectors such 
that (Af% ,f,J - h then @fn , f,J -+ X - 5. If f # 0, we have by Theorem B, 
(Bf, f)/(f, f) = h - f or, (Af, f)/(f, f) = h. In other words, if h $ W(A), the 
weakly convergent sequence {f%} must tend weakly to zero. Similar arrangements 
can be given for corners of aW(A). 
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